Otto Scherzer has shown that aberrations cannot be avoided with the usual round electron lenses [1] . However, he also has shown how electron microscopy can make the best out of it. In his famous paper [2] he outlined the wave optical aspects in a TEM and derived the transfer functions for both Phase Contrast and Amplitude Contrast. He showed that aberrated imaging of atoms -considered as phase objects -needs optimizing phase contrast by means of the so-called Scherzer-focus. At the end, after improving the performance of electron sources and lenses, atomic structures were visible, however, averaged about the point-spread function ("delocalization") with a diameter of about five times Scherzer resolution. Despite the remaining restrictions, TEM contributed indispensably to the progress in materials and life sciences.
Performance Limits
The performance of electron holography mainly depends on the TEM used for recording the hologram. The optimal reachable lateral resolution is given by the information limit of the microscope. We have reached about 0 so far using a Philips CM30 TEM. Besides lateral resolution, the signal resolution, i.e. the discernibility of details of the phase image, is often more essential to see the very weak object details. The two aspects, i.e. lateral and signal resolution, can be combined in one figure of merit, which we call the Information Content [8] . It is the product of the number of phase values distinguishable in the range ( Electron holography using an aberration corrected TEM The coherent aberrations of the TEM can be corrected for a-posteriori during reconstruction of the electron wave. Therefore, at first glance, aberrations do not play a decisive role. However, they do for signal resolution, because each point in the image wave is smeared out by the comparably large point-spread function, even at optimum focus for holography. Therefore, an accordingly wide hologram has to be recorded and hence the coherent current density drops. This gives rise to considerable quantum noise. With an aberration corrector, the quality of holograms is much improved in that the noise level is decreased. In our Tecnai F20-Cs corr TEM, together with the signal enhancement, the signal/noise properties are found improved by a factor ≈4 [9] . Furthermore, the capabilities of a-posteriori correction are very favorable for a-posteriori fine-tuning of aberrations in the reconstructed wave. The performance, essentially restricted by quantum noise, allows atomic resolution both laterally and in signal. Any improvement of electron microscopy, such as of lateral resolution and of brightness of the electron gun, will enhance the capabilities also of electron holography. Presently, the most severe challenge is to understand and distinguish the phase shifts arising at atomic dimensions, such as from atoms, fields, boundaries and defects, as well as from mistilt and thickness variations of the object.
